With the exception of the EcoRV-scRM6 fusion protein, the fluorescent labels were attached to the enzyme via a flexible linker which was either an N-terminal His 6 -tag or a biotin and polyethylene glycol (PEG, n = 2 or n = 11) containing spacer. Recently, we developed a model to estimate the impact of such a flexible linker on the dynamics of a protein-label complex sliding along DNA (22). We showed that the Brownian motion of the label can be partially decoupled from that of the protein if 1) the relaxation time τ R of the linker-label complex is small compared to the time τ S the protein needs to slide over one DNA base-pair and 2) the end-to-end length z 0 of the linker is larger than the length a ≈ 0.34 nm of a DNA base-pair. When these two assumptions are fulfilled, the friction coefficient ξ of the proteinlabel complex can be written as
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Dynamics of the linker-label complex
With the exception of the EcoRV-scRM6 fusion protein, the fluorescent labels were attached to the enzyme via a flexible linker which was either an N-terminal His 6 -tag or a biotin and polyethylene glycol (PEG, n = 2 or n = 11) containing spacer. Recently, we developed a model to estimate the impact of such a flexible linker on the dynamics of a protein-label complex sliding along DNA (22) . We showed that the Brownian motion of the label can be partially decoupled from that of the protein if 1) the relaxation time τ R of the linker-label complex is small compared to the time τ S the protein needs to slide over one DNA base-pair and 2) the end-to-end length z 0 of the linker is larger than the length a ≈ 0.34 nm of a DNA base-pair. When these two assumptions are fulfilled, the friction coefficient ξ of the proteinlabel complex can be written as
, where ξ p and ξ l are the 3D friction coefficients of the protein and of the label, respectively, and f > 1 accounts for the DNAprotein friction.
We now investigate the validity of these two assumptions (τ S ≫ τ R and z 0 > a) in our experiments. To estimate the end-to-end length z 0 of a PEG linker, we model it as a polymer with a contour length L and a persistence length l p . For such a polymer, persistence length l p for a linear carbon chain ranges from 0.3 to 0.5 nm (32) , whereas l p ≈ 0.38 nm for a PEG molecule (33) . Thus we assume l p ≈ 0.4 nm for the linkers used in our experiments, which gives z 0 ≈ 1.5 nm for the PEG 2 linker (L ≈ 3 nm) and z 0 ≈ 2 nm for the PEG 11 linker (L ≈ 6 nm). To estimate the end-to-end length z 0 of a His 6 -tag, we used the crystal structure of the protein G with a similar tag (34) , and derived z 0 ≈ 2 nm. The hypothesis z 0 > a is thus fulfilled. -2 µm 2 s -1 , which is the largest value of the linear diffusion coefficient we measured. Thus τ S ≫ τ R , for whatever the size of the label used in our experiments is.
Measuring the radii of the labels by Fluorescent Correlation Spectroscopy (FCS)
The hydrodynamic radii of the fluorescent labels were measured by FCS with a home-built two-photon setup (36) . Fluorescence excitation at 780 nm was achieved by a Ti:Sapphire laser (Mira 900; Coherent, Auburn, CA) using a 60X water immersion objective (UPlan apo, NA 1.2; Olympus, Rungis, France). The fluorescence signal, after collection by the same objective, was passed through two filters (dichroic filter 680DCSPXR and emission filter HQ 560/80; Chroma Technology, Rockingham, VT) and was split for detection by two avalanche photodiodes (SPCM-AQR-14, Perkin Elmer, Wellesley, MA). The auto-correlation function from the photodiode signals was calculated by an ALV-6000 digital correlator (ALV, Langen, Germany).
For each label the auto-correlation curve (Fig. S1 ) was fitted by (37) :
where N is the average number of fluorescent labels in the excitation volume, described as a 2D Gaussian beam, and τ l is the diffusion time of the label through the beam waist ω. Under two-photon excitation the diffusion time is given by 2.1 ± 0.2 7.2 ± 0.7 10.0 ± 1.0 15.4 ± 1.5 Table S1 . Diffusion times τ FITC and τ l from which the radii r l of the labels were derived. Figure S1 . FCS auto-correlation curves for fluorescent labels used in our experiments. The curves were normalized to 1 for allowing a direct estimation of the diffusion times τ l (normalized signal = 0.5). Calibration was performed using fluorescein. Solid lines are fit of the experimental data.
The 3D diffusion coefficient of the EcoRV-scRM6 fusion protein (RV-FP)
The hydrodynamic radius of the EcoRV fusion protein was measured by FCS on a home-built one-photon setup (dichroic filter Q505LP ; Chroma Technology, Rockingham, VT) (36) . Samples were excited at 488 nm (163-C12, Spectra Physics, Irvine, CA) using a 60X water immersion objective (UPlan apo, NA 1.2; Olympus, Rungis, France). The fluorescence signal, after collection by the same objective, passed through an emission filter (HQ 560/80 ; Chroma Technology) and was then split to allow simultaneous acquisition on two avalanche photodiodes (SPCM-AQR-14; Perkin Elmer, Wellesley, MA). For each run, the autocorrelation function from the two photodiodes was calculated by an ALV-6000 digital correlator (ALV, Langen, Germany). Sixty runs of 90 s were averaged to yield the final data.
The auto-correlation curve (Fig. S2 ) was fitted by : Assuming that r l < r p, the linear friction coefficients of the fusion protein along x-and y-axes ( Figure S3 ) are the same, and depend on both the radius of EcoRV and the label, whereas the friction coefficient along the z-axis is independent of the label radius: 
Sliding of EcoRV-QD605 PEG 11 and EcoRV-scRM6
Single EcoRV molecules sliding along DNA were observed using a previously described setup (8) . Typical movie sequences and single enzyme trajectories along the DNA are shown in Figure S4 .
